Funneling Millimeter/Terahertz Waves through
One-nanometer Gaps Hyeong-Ryeol PARK and Dai-Sik KIM We introduce a new technology based on atomic layer deposition to construct vertically-oriented gaps as narrow as 9.9 Å with arbitrary shapes and high aspect ratios (200) in an opaque metal film. Our technique combines two vastly different length scales to construct 1-nm-wide gaps that extend along the entire contour of a millimeter-sized pattern and can pack ∼150,000 such devices on a 4-inch wafer.
Electromagnetic resonances of the nanogaps can be tuned by simply changing the contour length. When millimeter waves funnel through 1.1-nm-wide gaps (l/4,000,000), an unprecedented intensity enhancement close to one billion can be achieved. 
